Background Influenza vaccination is routinely offered to health care workers in the UK to prevent nosocomial spread to patients and illness among health care workers. Despite its importance uptake has been low in the UK.
Introduction
Influenza vaccination of health care workers reduces illness and mortality among patients [1] [2] [3] [4] and is associated with lower staff absenteeism during busy winter months [5, 6] . It also protects the health care worker who may be more liable to develop influenza because of the regular close contact with infected patients [7] . Despite this seasonal influenza vaccination rates among health care workers have historically been poor, both in the UK and in other countries [8, 9] .
In the UK, the Department of Health recommends that all health care workers involved in the direct clinical care of patients be offered the influenza vaccine on an annual basis [10] . Most other European countries (26 of 30) go further recommending annual influenza vaccination for all health care workers [11] . The USA recommends annual influenza vaccination for all health care workers [12] , and Canada recommends annual influenza vaccination for all care workers having direct and indirect contact with patients [13] .
The low vaccination rates in the UK during the recent pandemic were a cause for media and public concern, leading to pressure to increase uptake. In the UK, the most recent influenza season saw a strong and energetic campaign, 'Flu Fighters' [14] , to encourage health care workers to be vaccinated. This central campaign led by NHS Employers was multifaceted and targeted both senior leaders within hospitals as well as health care workers directly. The uptake figures for the last influenza season show that it was associated with a marked increase [9] .
At a local level, most approaches to address low uptake focus on easier access to vaccination, promoting vaccination through peer leaders and education or awareness raising [15] . While many published initiatives to improve uptake have been successful, the increases in uptake are often small [12] . Social marketing theories of behaviour change emphasize the importance of understanding underlying attitudes and beliefs [16] . We were also conscious that health care workers often act as champions of vaccination yet can be reluctant or even hostile to being vaccinated themselves [17] .
In recognition of these issues, we sought to understand the knowledge, attitudes and behaviours of health care workers towards influenza vaccination. We were also conscious that uptake of other vaccines (MMR and hepatitis B) was better. Attitudes to these might be different and contribute to higher uptake. We therefore choose to compare attitudes to these vaccines and diseases to those held for influenza.
Methods
Based on literature findings and expert review a questionnaire was developed to assess the knowledge, attitudes and beliefs of health care workers towards different vaccines offered as part of occupational health. The literature review (Pubmed search: using the terms attitude, knowledge, belief, idea, influenza and flu) identified six studies that addressed knowledge, attitudes and beliefs in health care workers relevant to a UK hospital setting [19] [20] [21] [22] [23] [24] . The consistent themes identified in these papers (both attitudes and demographic factors) were then reviewed for overlap and parsimony by the research team. Questions on other key pertinent issues (e.g. awareness of Department of Health guidelines and pandemic influenza) were also identified by the research team. The questionnaire was piloted on a group of junior doctors.
The final questionnaire contained three sections: demographic information (age, job type, nature of patient contact, the trust where health care worker employed, working environment or ward); immunization status (whether had vaccine or had the disease before); and a series of statements assessing knowledge, attitude and beliefs towards the different vaccines and diseases that the vaccine protects against. Responses to the questionnaire were categorical. For influenza, we asked about vaccination for seasonal influenza in 2008, seasonal influenza in 2009 and pandemic influenza. Standard NHS staff groupings, used to collect data on vaccine uptake among health care workers and workforce census data, were used [18] . Estimates of the numbers of health care workers employed were taken from the annual NHS staff census as of the 30 September 2010 [19] . These estimates include staff working in both acute medical and mental health trusts but exclude primary care staff.
The statements assessing the knowledge, attitudes and beliefs covered five areas (shown in Table 1 ). In addition, respondents were asked whether they knew the Department of Health guidelines for staff immunizations, both for measles and rubella (that those in direct contact with patients should be immune to measles and rubella) and for seasonal influenza (that those in direct contact with patients are recommended to have the seasonal influenza vaccine every year). Respondents were also asked which three of eight factors (Table 2) were most important in persuading them to have each vaccine. Those respondents who had not had a vaccine were asked to provide a reason for the non-receipt of this vaccine.
The survey was disseminated by e-mail to the medical director at all acute trusts in the South Central Strategic Health Authority. The medical director was asked to invite all members of staff to complete the questionnaire. The Table 1 . Statements included in the questionnaire
Statement

S1
If I was unvaccinated exposure to disease X would be a risk to my health S2
Exposure to disease X poses a risk to my patient's health S3
The vaccine for disease X poses a risk to my health S4
The benefits of the vaccine for disease X are greater than the risks and inconvenience to me S5
Having the vaccine for disease X will protect my patients questionnaire was completed online using Survey Monkey.
The survey was open between 14 October 2010 and 22 November 2010. The work was undertaken to inform service delivery, and as such ethical approval was not required. Data were analysed in Microsoft Excel 2007 and Stata v11.0. Logistic regression was used to test for the independent association of attitudes (predictor) in determining uptake of the influenza vaccine (outcome measure). The co-variables included in the model and captured in the survey, which were expected to be important predictors of vaccine receipt, were age, job type, environment and receipt of any other occupational health vaccine (excluding flu).
Uptake of influenza vaccine was defined as receipt of any influenza vaccine in the past 2 years (seasonal influenza 2008, seasonal influenza 2009, pandemic influenza 2009). We categorized environment into 'high risk' and 'low risk'. 'High risk' environment were those areas with patients who were more likely to be at risk of severe outcome from influenza; these environments were oncology wards, paediatric wards, general medical wards and intensive care units.
Two models were then constructed. In the first model, statement 4 (the benefits of the vaccine for influenza are greater than the risks and inconvenience to me) was used as the measure of attitudes towards influenza vaccination. In the second model, the four remaining statements were included and statement 4 was excluded (because of co-linearity). Statement 4 may be considered an overall measure of attitudes towards vaccination, the remaining four statements, whereas the other statements test specific components of attitudes towards vaccination.
In all logistic analyses statement answers were treated as dichotomous (agree/disagree). The analysis was restricted to respondents who provided complete data on all variables included in the model.
Results
In total, 998 health care workers from acute medical trusts completed the survey. The demographic characteristics of those answering the questionnaire are shown in Table 3 . Nearly three-quarters of those who completed the survey had either direct clinical contact (52%) or social contact (22%) with patients. Most respondents were over the age of 40 years (69%). Most health care workers were at Portsmouth Hospitals NHS Trust (80%, 798/998), Milton Keynes Hospital NHS Foundation Trust (11%, 110/998) or Southampton University Hospitals NHS Trust (4%, 37/998) with the remainder split across five trusts (5%, 53/998). Based on annual staff census figures the response rate was 2% (998/48,206) for all staff and 2% (373/22,755) for medically qualified (doctors, nurses or midwives). Overall 67% (638/952) had had one or more seasonal or pandemic vaccines in the past 2 years.
Respondents were less concerned about the risk from influenza exposure to themselves (S1) in comparison with measles and hepatitis B (Table 4) . Respondents thought that all three diseases posed a similar risk to their patients. Concerns about vaccine safety were prominent with all three vaccines (influenza, MMR and hepatitis B), but were greatest for influenza, where over one-fifth (24%) agreed that the vaccine posed a risk to their health. Overall 69% of respondents felt the benefits of the seasonal influenza vaccine were greater than the risks and inconvenience. This was lower than hepatitis B and MMR. Respondents were less likely to agree that having the influenza vaccine would protect their patients, compared with having the hepatitis B or MMR vaccines. The principal factors identified on multi-variable analysis that predicted getting the influenza vaccine were the following: a belief that the overall benefits of the influenza vaccine were greater than the risks and inconvenience of getting the vaccine; older age; and job type (Table 5) . Nurses or midwives, other qualified and technical staff, and clinical support staff, were significantly less likely to have the influenza vaccine than doctors. Model 2 (n = 690) found the following attitudes were associated with receipt of influenza vaccine: belief that influenza poses a risk to ones own health (S1, OR 3.74; 95% CI 2.45-5.71); belief that influenza vaccine is harmful (S3, OR 0.25; 95% CI 0.16-0.37); and belief that influenza vaccine will protect patients (S5, OR 2.96; 95% CI 1.89-4.62). Belief that influenza was harmful to patients was not a predictor of influenza vaccine receipt (S2, OR 1.06; 95% CI 0.60-1.87).
Overall 77% (639/834) were aware of the UK Department of Health's recommendation that health care workers in direct contact with patients should have the seasonal flu vaccine each year. This compared with 53% (446/836) for measles and rubella. The main reason for not getting the pandemic flu vaccine were 'concerns about vaccine safety' (31%, 132/431); 'offered but not important to me' (18%, 78/431); 'not offered' (21%, 92/431); 'dislike injections' (3%, 14/431); 'offered but too inconvenient to get' (3%, 12/431); and 'other' (24%, 103/431). Reasons listed under other included the following: felt not necessary (32%, 23/72); concerns regarding vaccine safety (31%, 22/72); medical reasons (18%, 13/72); difficulty arranging to have the vaccine (10%, 7/72); and not having patient contact (10%, 7/72).
Discussion
Our study suggests that health care workers perceive influenza and the influenza vaccine as less important to themselves than other diseases and vaccines provided by occupational health. It also shows that having a favourable view of the benefits compared with the risks of the influenza vaccine is a strong determinant of whether health care workers receive the vaccine. Younger health care workers are less likely to receive the influenza vaccine.
The strengths of this study include a broad-base of health care workers from several providers of acute hospital care; questions that allow comparison between influenza and other vaccines that are better accepted as part of occupational health; and the use of multi-variable logistic regression analysis to explore the independent determinants of influenza vaccine receipt. The proportions of workers sampled by staff groups is very similar 10 (1) 68 (9) 446 (60) 218 (29) 664 (89) S3 (vaccine risk) Influenza (n = 822) 144 (18) 481 (5) 173 (21) 24 (3) 197 (24) Hepatitis B (n = 776)
157 (20) 459 (59) 100 (13) 60 (8) 160 (21) Measles (n = 755)
124 (16) 501 (66) 104 (14) 26 (3) 130 (17) S4 (favourable benefits vs risks/inconvenience) Influenza (n = 820) 38 (5) 218 (27) 385 (47) 179 (22) 564 (69) Hepatitis B (n = 780)
16 (2) 49 (6) 403 (52) 312 (40) 715 (92) Measles (n = 762)
21 (3) 89 (12) 468 (61) 184 (24) 652 (86) S5 (vaccine protects patients) Influenza (n = 782) 31 (4) 194 (25) 383 (49) 174 (22) 557 (71) Hepatitis B (n = 746)
16 (2) 100 (13) 412 (55) 218 (29) 630 (84) Measles (n = 723)
15 (2) 117 (16) 430 (60) 161 (22) 591 (82) to the English NHS workforce (doctors 10%, nurses and midwives 29%, other qualified staff 12%, support to clinical staff 27%, central NHS support staff 23%) [21] . In terms of age the sample seems broadly representative, 40% of non-doctors employed in the NHS are under the age of 40 years [21] . The main weakness of this study is a very low response rate. The documented response rate may be an underestimate of the true response rate if all staff did not receive the invitation to participate. Nonetheless because of the low response rate there is a potential for selection bias, and caution should be taken in assuming that the descriptive results of attitudes from our study are representative of the views of the wider health care workforce.
Other UK surveys of attitudes towards influenza vaccination have emphasized the importance of personal protection as a motivator for having the influenza vaccine [22] [23] [24] . In contrast, our survey suggests that messages both around personal protection and protection of patients are important. As with the other studies we find that doctors and older health care workers are more likely to receive the vaccine [19, 21] . The previous surveys were conducted between 2000 and 2003 [19] [20] [21] , when vaccination rates were lower, before the recent pandemic when greater prominence was given to messages around protecting patients and staff absenteeism.
Our findings are similar to the international literature on health care workers attitudes towards influenza, which emphasize the importance of older age, belief in a vaccine's effectiveness, and personal protection as being important determinants of vaccine receipt [25] . Only two previous studies, both from the USA, have identified the belief that the influenza vaccine protects patients is an independent predictor of receipt of influenza vaccine [26, 27] .
The comparison with other vaccines offered as part of occupational health provides a unique perspective. While these other vaccines (hepatitis B and MMR) are different, being typically only required once during a career, our study suggests that there are important differences in attitudes to these diseases and consequently perceptions about the net benefits of vaccination. Health care workers are less concerned about the threat that influenza poses to their health compared with the threat posed by hepatitis B or measles. The overall perception of benefits may also be influenced by the relatively low efficacy of the vaccine in healthy individuals (60-90% efficacy) [6, 10] compared with many vaccines (which approach 100%). However, it is unclear whether health care workers are judging their assessment of efficacy on published data or on personal experience of flu-like symptoms despite influenza vaccination, which may be caused by other viruses. Significance: ***P < 0.001, **P < 0.01, *P < 0.05.
We also note that health care workers are less likely to think that having the influenza vaccine will protect their patients in comparison with having the hepatitis B or MMR vaccine. While some have criticized the evidence from randomised controlled trials [1] [2] [3] [4] 28] , we are not aware that similar evidence exists for MMR and hepatitis B.
There is an increasing focus on health care worker influenza vaccination in the UK, with annual publication of figures by trust [9] . The understanding of underlying knowledge, attitudes and behaviours set out here will be useful for campaigns promoting uptake. Our study suggests that it will be important to emphasize personal protection, protection of patients and address concerns about vaccine side-effects when communicating with health care workers about the influenza vaccine. Multifaceted messages that speak to the different motives of different health care workers may be the most appropriate strategy [13] .
As health care workers perceive influenza to be a much greater risk to their patients than themselves, messages around patient protection may appear more credible to some staff than messages around self-protection. When emphasizing the importance of patient protection it will be important to communicate that staff vaccination protects patients, as belief in this is not strong compared with MMR and hepatitis B, and communicate that health care workers may be at increased likelihood of influenza infection.
Our study also suggests that there may be benefit from focusing efforts on particular groups with low uptake, notably younger health care workers and nurses. Nurses and midwives have low uptake nationally [9] as well as having a major care-giving role and the capacity to exert influence over patients. Finally our study shows there is a high level of safety concern for all three vaccines among health care workers. As some of these health care workers will be advocating for or persuading patients to have different vaccines, it may be particularly important to address these concerns appropriately. The greater concern around influenza vaccine safety may reflect safety concerns voiced in the media during the recent pandemic.
Future work should seek to track changes in attitudes over time, with the introduction of the NHS Flu Fighters campaign. It should also seek to understand why uptake is low among particular groups (e.g. within mental health trusts, younger workers and nurses) in order to consider how messages might best be targeted at those groups.
Staff attitudes and beliefs around influenza vaccination are important determinants of vaccine uptake. Health care workers have a low level of concern around influenza and low perception of the net benefits of influenza vaccination in comparison with other vaccines offered as part of occupational health.
Key points
• Health care workers perceive influenza vaccine to be less important than other vaccines offered as part of occupational health.
• Having a favourable view of the risk/benefits of influenza vaccination is associated with receipt of influenza vaccination.
• There is significant opportunity to improve the knowledge, attitudes and beliefs of all health care workers, particularly younger health care workers, towards influenza and influenza vaccination.
